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I.  INTRODUCTION 


On  19-23  Sep  88,  a  stationary  source  sampling  survey  for  opacity, 
particulate  emissions,  and  hydrogen  chloride  emissions  was  conducted  on  the 
new  classified  waste  incinerator  at  Griffiss  AFB  NY  by  personnel  from  the  Air 
Quality  Function  of  the  AF  Occupational  and  Environmental  Health  Laboratory 
(AFOEHL).  This  survey  was  requested  by  the  416  Strategic  Hospi tal /SGPB  via  HQ 
SAC/SGPB  to  meet  permit  requirements  established  by  the  New  York  State 
Department  of  Environmental  Conservation  (NYSDEC).  Personnel  involved  with 
on-site  testing  are  listed  in  Appendix  A. 


II.  DISCUSSION 

A.  Background:  Griffiss  AFB  had  an  accumulated  amount  of  classified 
waste  material  which  needed  to  be  destroyed.  A  shredding  machine  had  been 
used,  but  was  inadequate;  and,  the  accumulation  was  considered  a  potential 
security  risk.  Before  placing  a  new  classified  waste  incinerator  on  line,  the 
NYSDEC  ordered  compliance  testing  as  a  condition  for  obtaining  an  operating 
permit.  Compliance  testing  included  opacity,  particulate  emissions,  and 
hydrogen  chloride  (HCl)  emissions.  HCl  was  a  concern  because  of  the  potential 
for  incinerating  small  percentages  of  classified  microfiche  and  other 
chlorinated  plastics. 

B.  Site  Description:  The  classified  waste  incinerator  is  located  .r  • 
separate  building  approximately  50  yards  east  of  bldg  19.  Figure  1  is  a 
photograph  of  the  incinerator  building  and  stack.  The  incinerator,  Model 
CAI-750-MI,  was  manufactured  by  Advanced  Combustion  Systems,  Bellingham, 
Washington  and  has  no  pollution  control  equipment.  A  view  of  the  incinerator 
can  be  seen  in  Figure  2.  The  following  are  operating  parameters: 

1.  Two-chamber  design 

2.  Fi red  by  #2  fuel  oil 

3.  Load  capacity 

a.  500  Ibs/hr  for  type  0  waste 

b.  750  Ibs/hr  for  type  1  waste 

C.  Applicable  Standards:  The  monitoring  requirements  and  regulations  for 
opacity  and  particulates  are  defined  under  Codes,  Rules,  and  Regulations  of 
the  State  of  New  York,  Title  6,  Chapter  III--Air  Resources,  Subchapter  A-- 
Prevention  and  Control  of  Air  Contamination  and  Air  Pollution,  Part  219. 
Appendix  B  has  a  copy  of  the  applicable  state  laws.  Particulate  emissions  are 
based  on  a  charge  of  300  lbs  per  hour  and  are  extrapolated  from  Figure  1  of 
Appendix  2  in  Part  219.  There  are  no  applicable  standards  for  chloride 
emissions  but  testing  for  chlorides  was  requested.  Proposed  new  incinerator 
emission  standards  (Part-219.5)  do  not  apply  to  existing  Type  0  waste 
incinerators.  The  following  is  a  summary  of  the  applicable  standards: 
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1.  Particulate  emissions: 


0.85  Ibs/hr 


2.  Opacity:  not  to  exceed  20%  or  No.  1  on  the  R’ngleman  Chart 


Figure  1:  Classified  Vaste  Incinerator  Building  and  Stack 
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Figure  2:  V1e«  of  Incinerator 


D.  Sampling  Methods  and  Procedures 

New  York  State  Codes,  Rules,  and  Regulations,  Title  6,  Chapter  III-- 
Air  Resources,  require  that  emission  testing  be  conducted  in  accordance  with 
Appendix  A  to  Title  40,  Code  of  Federal  Regulations,  Part  60  (40  CFR  60). 
Therefore,  sample  train  preparation,  sampling  and  recovery,  calculations  and 
quality  assurance  were  done  in  accordance  with  the  methods  and  procedures 
outlined  in  40  CFR  60,  Appendix  A. 

For  testing  purposes,  the  incinerator  was  operated  with  Type  0  waste 
at  a  load  rate  of  300  Ibs/hr,  although  the  maximum  rated  load  was  500  Ibs/hr. 
Griff iss  AFB  personnel  were  unable  to  provide  an  estimate  of  the  amount  or 
frequency  in  which  they  would  burn,  since  they  had  not  operated  the 
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incinerator  previously.  It  was  determined  that  300  Ib/hr  would  more  than  a 

sufficient  charge.  This  change  was  coordinated  with  the  State  th  the 

stipulation  that  the  load  rate  used  for  testing  would  be  the  ma/  mum  load  rate 
for  future  incinerator  use. 

Sampling  ports  were  already  in  place  approximately  4.5  duct  diameters 
downstream  and  1.5  duct  diameters  upstream  from  any  flow  disturbance.  Based  on 
the  inside  stack  diameter,  port  locations,  and  type  of  sample  (particulate),  24 
four  traverse  points  (12  per  diameter)  were  used  to  collect  a  representative 
particulate  sample.  Appendix  C  shows  a  typical  stack  cross  section  and  the 
actual  traverse  point  locations  for  each  stack  surveyed. 

Prior  to  testing,  cyclonic  flow  was  determined  and  a  velocity  pressure 
traverse  was  accomplished.  A  grab  sample  for  Orsat  analysis  (measures  oxygen 
and  carbon  dioxide  for  stack  gas  molecular  weight  determination)  was  taken 
during  each  sample  run.  Orsat  sampling  and  analysis  equipment  are  shown  in 
Figures  3  and  4.  Flue  gas  moisture  content,  needed  for  determination  of  flue 
gas  molecular  weight  determination,  was  obtained  during  particulate  sampling. 

Particulate  samples  were  collected  using  the  sampling  train  shown  in 
Figure  5.  The  train  consisted  of  a  button-hook  probe  nozzle,  heated  stainless 
steel  probe  liner,  heated  glass  filter,  impingers,  and  a  pumping  and  metering 
device.  The  nozzle  was  sized  prior  to  each  sample  run  so  that  the  gas  stream 
could  be  sampled  isokinetically;  in  other  words,  the  velocity  at  the  nozzle 
tip  was  the  same  as  the  stack  gas  velocity  at  each  point  sampled.  Flue  gas 
velocity  pressure  was  measured  at  the  nozzle  tip  using  a  Type-S  pitot  tube 
connected  to  a  10-inch  inclined-vertical  manometer.  Type  K  thermocouples  were 
used  to  measure  flue  gas  as  well  as  sampling  train  temperatures.  The  heated, 
stainless  steel-lined  probe  was  used  due  to  the  extremely  high  stack 
temperature.  The  heated  filter  was  used  to  collect  particulates  and  pass 
condensable  materials.  The  impinger  train  (first,  third  and  fourth  impingers 
were  modified  Greenburg-Smi th  type;  second  impinger  standard  Greenburg-Smi th 
design)  was  used  as  a  condenser  to  collect  stack  gas  moisture  and  condensable 
particulates.  The  first  and  second  impingers  were  filled  with  200  ml  each  of 
0.100  N  sodium  carbonate  to  collect  any  HCl.  The  third  and  fourth  impingers 
were  empty  and  contained  200  grams  of  indicating  silica  gel,  respectively,  to 
collect  any  remaining  moisture.  The  pumping  and  metering  system  was  used  to 
control  and  monitor  the  sample  gas  flow  rate.  Each  of  the  three  tests  were  84 
minutes  in  duration. 

Emission  calculations  were  done  using  "Source  Test  Calculation  and 
Check  Programs  for  Hewl ett-Pa-'kard  41  Calculai'ors"  (EPA-340/1-85-018) 
developed  by  the  EPA  Office  of  Air  Quality  Planning  and  Standards,  Research 
Triangle  Park  NC.  All  field  data  and  resulting  emission  calculations  are 
presented  in  Appendix  D.  Calibration  Data  is  presented  in  Appendix  E. 


III.  CONCLUSIONS 

The  emission  survey  results  did  not  satisfy  the  Hew  York  State's  emission 
limits.  Opacity  was  well  within  limits  and  did  not  exceed  S%  at  any  time 
during  the  test.  However,  particulate  emissions  were  well  above  the  limit. 


The  high  particulate  emissions  were  somewhat  of  a  surprise  since  the  opacity 
averaged  near  zero.  The  average  particulate  emission  was  2.6677  Ibs/hr 
compared  to  the  limit  of  0.85  Ibs/hr.  The  average  HCl  emission  rate  was 
0.01579  Ibs/hr.  The  stack  emission  test  results  can  be  found  in  Table  2. 


lY.  RECOMCNDATIONS 

The  Classified  Waste  Incinerator  is  not  in  compliance  with  particulate 
emission  limits.  Considering  the  incinerator  is  new  and  of  good  design,  it  is 
not  obvious  where  the  problem  may  lie.  The  particulate  collected  was 
primarily  a  white  ash  so  incineration  was  complete.  However,  it  was  observed 
that  forced  air  to  the  primary  chamber  caused  turbulence  in  the  chamber  and 
could  be  sending  ash  up  the  stack.  The  design  of  the  chamber  should  limit 
exit  gas  velocities  such  that  nonoxidized  particulate  matter  and  ash  are  not 
entrained  in  the  exhaust  gases  and  carried  up  to  the  secondary  chamber  and  out 
the  stack.  Perhaps  an  adjustment  here  might  alleviate  the  problem.  Also, 
further  reducing  the  charge  rate  may  bring  emissions  below  standards. 

Finally,  we  recommend  a  re-evaluation  of  the  incinerator  after  NYSDEC  action 
or  any  procedural  or  equipment  adjustments  have  been  accomplished. 
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Figure  3:  ScheiNtic  of  Grab  Bag  Sanpling  Train 
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Figure  4:  Schematic  of  ORSAT  Apparatus 
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HEATED  AREA 


Figure  5:  Schematic  of  Particulate  Sampling  Train 


TABLE  1 


SUMMARY  OF  EMISSION  DATA 


RUN 

# 

CHARCE 

RATE 
( Ibs/hi ) 

PERCENT 

ISOKINETICS 

(%) 

SAMPLE 

VOLUME 
( d  ?  c  f  ) 

STACK  CAS 
FLOW  RATE 
(Hsctm) 

PARTICULATE 

CATCH 

(or) 

CHLORIOE 

CmTCH 

(mg) 

1 

300 

98.85 

34.  3610 

1255 

68  3 . 5 

2 . 7824 

2 

300 

99.02 

,3  5.46  70 

120  j 

60  3. 1 

3. 4282 

300 

102.87 

3 3.2880 

1168 

444  ,  '4 

3.  ■50-4 

lABI.F,  ; 

STACK  EMISStON  TEST  RESUI.TS 
CRIFEISS  AEB  CLASSIFIED  WASTE  INCINERATOR 


RUN 

STACK 

GAS 

PARTICUI ATE 

il(  i 

PAS'; 

U 

t* 

emission:^ 

EMISSIONS 

STANUAPD'^ 

3,02 

7^00  j 

(  1 1),'?  /  Ill  ) 

(  lli'i.Oii  ) 

(  Y  Cl  M  ) 

1 

8. 7 

10.6 

3.  3021 

0,01  344 

N 

n 

10.3 

0.0 

2.008  3 

0.011)5  3 

n 

3 

9.5 

0 . .. 

2 .01,26 

0 . 0  1  1 

N 

AVERAGE 

2 . 66  /  7 

0.01 579 

N 
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461:0554 


STATE  AIR  LAWS 


(’ART  2 IS 

\EIIICLES  PROPELLED  BY 
DIESEL  ENGINES 

(Effective  May  1,  1972;  May  10,  1981 1 

Scclioii  21S.1  Applitaliillf).  Ihl^  I'.irl 
sh.tll  .ippL  U'  .il!  priipellcil  l’>  :i 

diesel  erii'i  1C.  esciudmp  marine  'essels. 

215.2  I  nhihiliiins.  (a)  No  person  I'ho 

o"  ris.  ope:  .nes  o'  leas  i  \  chicle  propelled 
h\  a  dnoc.  ciieo  -■  :  '.'..ho  owns,  leases  or 

o,ci.pies  l.i.’ul  ana  ::.is  acma.l  c'r  apparent 
don:.iiio:i  or  control  o',  e:  the  operation  ol 
a  \cl',  clc  p'opellcd  a  diesel  eneine  which 
Is  present  on  sani  ia.'^d.  shall  operate  saitl 
V  clii  .Ic  or  allow  ,  ■'.■rtrit  it  to  be  operated, 
in  such  a  ni, inner  ;a..;  eshjust  emissions  ol 
.1  sh.ide  ol  blue,  bu.ch  or  ere>  espial  to  or 
ere.it'-T  tivin  Nuii’he'  I  s'r,  the  Kineeiin.inn 
chart  O'  Csiiio.ilcn:  standard  .iccept.ible  ts' 
tile  (  oini’pssioiie.'  a'c  produced  lor  ,i  con 
tinuoii-  period  ot  more  thsin  Toe  second, 
when  the  ■.  c'licN'  o  i.n  motion, 

ibi  No  person  wt'o  owns,  oper.iles  or 
le.ises  a.  teas  or  truck,  the  mouse  power  for 
•s his'i  IS  proi  ided  b\  a  diesel  en cine  or  w  ho 
OSS  Its.  icases  or  oecu'P'es  land  and  has  the 
actual  o:  .ipparcr.t  stoinmioii  o;  cc.iiiro! 
■w ei  the  operation  lO'  a  bus  or  truck  present 
or;  such  land,  liic  motise  posser  for  sshicli 
s.iii!  bus  o'  truck  Is  pros  pled  bs  a  diesel 
cnpine.  shall  iilhws  or  pernni  the  dies"! 
'■nnme  .1  '.'..ch  bas  or  tr.isk  to  idle  for  more 
ih.in  f IS  e  conseeal IS e  minutes  when  the  bus 
or  iru.k  Is  not  ir.  motion,  except  as 
s'iiierssise  pcrniitted  bs  .section  do's 

215.3  Exceptions.  The  priihibiiions  of 
subdis'isisin  (b)  of  Section  dl.h.d  shall  not 
appis  ssher. 

i.i-  A  b'js  sT  truck  Is  forced  to  remain 
molionlc's  becaase  of  traffic  conditu'ns 
user  which  tiie  o.''erjior  thereof  h.is  no 
-•■■itr.i;. 

.t'l  Keen:.'.;  ons  adopted  "s  federal,  si.ite 
or  l.ical  .iceiKies  hasiHit  lurisdiclion  re- 
pui.'c  the  ni.iiiiten.ince  s'f  .i  s;seciiic 
temper. ‘tare  Pir  p.issencer  comtorl  The 
i.ili'ic  time  specilied  in  s.ihdisision  fhi  o! 
sccli"."  -’’is.d  riias  he  incre.iscs'  bul  onis  to 
l.he  e'stc'i.t  necess.ir;-  ;,a  tompis  with  such 
recii  l.ilio'i  s 

(c)  .A  dicsel  engine  is  being  used  to 
provide  posser  for  .'in  aaxiliars  purpose, 
such  as  loading,  discharging,  mixing  or 


processing  cargo;  controlling  c.irgo  tem¬ 
perature;  construction;  lumbering;  oil  or 
gas  ssell  servicing;  farming;  or  when  oper¬ 
ation  of  the  engine  is  required  for  the 
purpose  of  maintenance. 

(d)  Fire,  police  and  public  ulilits  trucks 
or  other  vehicles  are  performing  emergen- 
cs  services. 

(e)  Trucks  owned  or  operated  bs  per¬ 
sons  engaged  in  mining  and  quarrxing  are 
used  within  the  confines  of  such  persons' 
properly. 

(I)  \  truck  Is  111  remain  motionless  fora 
period  exceeding  ixso  lunirs.  and  during 
which  period  the  ambient  temperature  i' 
eonlimii  'wlx  helinx  issenls-tnc  degrees 
I  ahrenlicil 

I’AKT  219 
IN(  INEK  MORS 
(Efieeli.c  .Mas  I.  19721 

.Sfetiiiii  219,1  Title.  1  hesc  rules  s.h.ill  be 
known  .IS  the  New  'lOrk  .Stale  rules  to  pre- 
xenl  ;iir  pollution  from  iiiciner.itors 

219.2  Applicable  geographical  area.  Tins 
I’.irl  sii.ili  appis  to  trie  enure  Stale  of  New 
A'ork 

219. ,1  Dennilions.  (ai  ln..nieralor,  -Xns 
striiciu.'c  or  lurrui'Ce  in  sshich  conibiisiion 
lakes  pi. ICC  and  IxpeO.  I.  2.  T  or  4  refuse  is 
used  as  luel.  alone  oi  m  conjunction  with 
losxil  fuel 

(b)  Kelusc  -All  w.is'e  maicri.il.  inclii;l:ng 
but  not  limited  to.  garbage,  riibhwh.  in- 
cmeralor  residue,  street  cle.tnings.  de.id 
a'limals.  .'.I'.d  ofl.il  Rciuse  o  classi'ied  in 
accordance  "itli  I  aide  I.  .Appendix  2. 

(cl  Smoke.  An  air  coni.iininanl  con¬ 
sisting  of  small  g.is-borne  particles  emitted 
bs  an  air  conlaniiiial ion  source  in  suf- 
licieni  number  to  be  obserx.ihle 

2I9,4  Emission  limits,  (a)  All  ir 
cineralors  h.iving  cap.ieilx  of  2.'’*(i'.i  Ip  h' 
or  less  and  built  .nnl  inst.illeii  .il'ter  .l.uiu.irx 
I.  l9hK.  shall  be  designed,  built,  l•''^llied 
.Old  oper.iled  to  meet  tiieempsion  bmits 
figure  I" 

(h)  No  incitierjlor  hirger  than  ’’.(Hi' 
Ih.in  c.ip.icilx  and  built  .liter  .Lim.jrv  i. 
197(1.  sh.tll  be  ope.'iiiei*  so  .is  t.i  pr.'dus-c 


'.See  Apperniix  2 


p.irl  icul.itc  eiiiissioris  ui;..h  ex.ced  ttie 
amount  shown  in  figure  I* 

(c)  NT.  inciiwi.ilui  having  acipjcit)  of 
2. Olid  Ib/hr  or  less  and  built  or  installed 
between  .A|iril  I.  1962.  and  .lanii.irx  I. 
l9(iS,  shall  be  oper.ited  vo  a'  t  "  produce 

р. irliculale  emissions  which  exceed  O.'s 
lb  hr  lor  eicrs  I  (10  ih'hr  o'  i cUise  charged, 
unless  a  (m.il  order  h_\  ir  e  comniisMoner 
provides  odiervv ise. 

(d)  .Any  inciuer.itor  b.o  mg  a  cap.ieKx  of 
2.(i()il  Ih/hr  or  less  and  b  ul;  nr  irislalied 
prior  (o  April  I.  1962,  shall  either  meet  (he 
remiiremenls  of  219. 4‘e)  or  sh.ill  be 
cv|uippcd  ssilh  adequale  cmirol  devices  or 
redesigned  and  rehiiili  so  .  (o  mecl  (he 
reijiiireniepts  o'  219. 4;. i)  bv  .Ijnu.irx  I. 
1969, 

(e)  No  invinerali'-  larger  than  2.000 
lb  hr  c.ipasily  .nid  huill  heivsecn  -Ap'il  I. 
|9(i2.  .iiid  .l.inu.irv  I.  1970.  sli.ill  be 
I'per.ilcd  so  as  (o  produce  p.iriiculalc 
emissions  which  exceed  0,.'  Ih^hr  for  everx 
100  Ih.'iir  of  refuse  ch.irged.  unless  a  lin.il 
order  lis  (he  coinriiis-ioner  provides 
s'lhervv  isc. 

(0  Ans  iiiLiner.ilor  larger  than  2.fl'''!i 
Ib/hr  c;ip.ici!v  and  bailt  pruir  lo  .April  I. 
I9!i2.  sh.ill  either  meel  the  requuemenls  ol 
2(9  4jei  or  s(iall  be  espupped  with  ade- 
c;;;;i!e  cvnurol  devices  or  redesigned  an 
rebtiili  so  a.s  to  meet  (he  reqairements  of 
2  I V  4|  b)  by  Januur)  I, 

219,?  .Smoke  I'liiissiuns,  (a)  No  in- 
ciucr.ilvir.  hiiill  o:  it'st.illed  after  .l;inuii''_x 
26,  I9(.7,  regardless  ol  si/e.  shall  emit 
smiikc  of  an  op.icilx  denser  than  20  per¬ 
cent  or  No.  I  ol  the  Ringelmann  ch.ir;  or 
es|iiiv.ilenl.  under  n.'rinal  operating  con¬ 
ditions 

tl'l  No  msincr.it.ir  bv.dl  or  Inst.illed 
p'K'r  to  .l.imiarx  2('.  196",  regardless  ol 
si/c.  s'l.ill  he  oper.ited  so  e.iiit  smoke 

ol  .I'l  op.icitv  denser  tli.i,-  40  percent  or 
Nsi  /  of  the  Kingelr  ann  cli.irt  or 

с. i.iv I  .TV. ,  under  norm.ii  iiperaiing  ci'n- 

V'.IU  I’.s 

219.6  I  esis.  (,il  \li  in,  ner.ito.'s  larger 
t'..!ri  2.000  hr,''lP  c.ip.ieilv  shall  be  tested 
using  isokinclis  sampling  techniques  in 
. record, mee  with  lest  pr,cedures  accep- 
t.'.ble  to  the  C'.'minissione' 

(b,  All  ineiner;itvirs  built  or  installed 
.liter  .l.inuarv  I,  I96,S,  and  hav  ing  a  c.ip.ici- 
l\  of  OiKi  lii-'hr  or  less  s-ijll  be  tested  in 


i 

J 


t'nvironrr.-'fit 

17 


iicci'rduncc  iMth  specidl  lesl  procedures 
proinulcaled  by  the  commissioner.  Lmils 
swiich  are  represent aine  models  may  be 
tested  in.stead  of  an  actual  insuillaiion.  in 
accordance  ssith  special  test  procedures 
pronuiicatcd  b\  the  commissioner 

21‘^.y  Abatement,  (a)  W  here  liie  com- 
niissioner  has  reason  to  belies e  iha;  an  in¬ 
cinerator  installation  is  'lolatinr  tiic 
elIllsslo;!.^  standards  of  section  Hid-  he 


mas  have  test ^  conducted  The  owner  shall 
pros  ide,  at  his  expense,  sampling  liole’s  and 
periineni  allied  facilities  as  needed,  at  the 
reoues!  of  the  commissioner. 

(b)  If  such  tests  indicate  a  contras cntiop 
of  the  emission  limits,  the  Commissioner 
rn.is  resjiiire  the  installation  of  appropo.iie 
cs't.trol  csjuipmcnl  ui  he  mas  seal  the  i'  - 
cineralot  il  such  equipment  is  not  iristalled 
sMthir  the  time  limit  speeiiied  bs  ihccon.- 
missioner. 


(c)  file  e'oniiii:ssio;:er  ni.is  o'Uer  the 
cleaning,  reja.ir.  icpijeemert:  or  .ilieralion 
CO  any  eijui:  :-.enl  or  conlro'  euaipmeni 
SS  inch  cause-  r  i-  operated  so  ,is  lo  cause  a 
'loi.ition  u:  tm-  l\:r: 


(iJ)  'I  lie  eoitiMiisMoi.e^  loas  iTOso  a 
cli.i'ice  in  Itie  rnanne:  o!  opt  mi  lor:  o'  .in\ 

I nciner  .ilo:  s-  i.i,  i  is .  ■r'cr .I'ei:  -o  -  o M.io -c 

.’  ■-  u ,!.: t  Ion  i  f  1 ) .  1  -  1  r  1 


461:0566 


STATE  AIR  LAWS 


appendix  0 

TAUILE  1 

Clas»Ulc»tion  ol  Iwetusw 


PART  ::o 

PORT  land  cement  plants 

ic.Trclnr  Aiarch  16,  1973;  Ma_>  10,  I9>(4; 

Si'Ctifin  220.1  Dehnitioni.  Fc  ihs 
pu'PvJ'-r  of  ih::'  F'2r'.  pcr.cra’.  dcOr.i- 

lions  o!”  Far:  2.'./C  o:'  in  Tiiii- 


(b)  For  ihc  purpose  of  this  Pan,  ihr 
following  dennitions  also  appiv 

( 1  I  Urs  process  poriiand  cemcnl  piani 
A  Portland  cement  plant  where  the  raw 
material  Lih  feed  entering  the  Kllr  ir  a 
p,  wder  form  has  a  moisture  conlen;  of  one 
percent  or  les>  b>  weight 


(2i  Feed  to  ttic  kiln  Tne  weigh:  o'’  aF 
maieriaL  eTciudinc  fuels  and  Lr.coT- 
bined  w.nter.  introduced  into  t.ne  ki,r  ou-- 
inc  the  time  when  a  stack  sample  is  bei.ng 
taker  te  determine  com.pliarice  ssi'.’r  se.- 
lions  22C  2  and  220  .1  of  ih's  Pn't 

131  I  pstt  condition  Ans  urascic^bie 


tnyeonmen!  Rpoe- 
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APPENDIX  C 

Sanpling  Port  Location 
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DETERMINATION  OF  MINIMUM  NUMBER  OF  TRAVERSE  POINTS 

Stack  ID:  ^  >  ■■--r  Stack  diameter  at  ports:  .  y'  ( 

Distance  A  (ft)  _  (duct  diameters)  / . _ 

Recommended  number  of  traverse  points  as  determined  by 
distance  A: 

- - — 

Distance  B  (ft)  _ '  (duct  diameters)  _ 

Recommended  number  of  traverse  points  as  determined  by 
distance  B: 


Number  of  traverse  points  used: 


(This  page  left  blank) 
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APPENDIX  D 

Sanpling  Data  and  Calculations 
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PRELIMINARY  SURVEY  DATA  SHEET  NO.  1 

fStaci  Geometry) 


SAMPCING  team 

2  <  f'  r _ — 

3URCE  TYPE  AnJ  MAKE,  —  ,  _ ^ 

CrT  -rtr^ 


INSIDE  STACK  DiAMETEi 

-  / 


TYPE  FUEL 

CiL- 


NUMBER  OF  TRAVERSES 


LOCATION  OF  SAMPLING  POINTS  ALONG  TRAVERSE 


PERCENT  OF 

diameter 


DISTANCE  from 
INSIDE  VIALU 
(/nchesi) 


TOTAL  DISTANCE  FROM  OUTSIDE 
OF  nipple  to  sampling  point 
(Inches) 


ic)  7 

u'/  / 


PRELIMINARY  SURVEY  DATA  SHEET  NO.  2 

(Velocity  and  Temperature  Traverse) 


.  0  . 
'2i  St  / 


HOIEEIk 


INSIDE  STACK  DIAMETER 

(  '/■ 


STAT  ION  PRESSURE 


2J(- 


TRAVERSE  POINT  NUMBER 


/ 

_ 

c 

y 

i‘ji‘ 

1 _ 

7 .  J 

. 

IHi 

7 

_ i 

%. 

\ 

/V 

warn 

AVERAGE 


1  "  74 

1 

'  •e'"! 

i 

OCHI 


P  OPM 


AIR  POLLUTION  PARTICULATE  ANALYTICAL  DATA 


RUN  NUMBER 


AF^ 


Z2  fyefri- 


Of^lF 


eutLDING  NUMBER 


SOURCE  NUMBER 


Jv\t 


I  v\e  rctTe<<~ 


tlcJel  cM- 


IMPINGER  \ 


IMPINGER  Z  (H2Q) 


PARTICULATES 


FINAL  WEIGHT 

ittrry) 


INITIAL  WEIGHT 
fflni) 

WEIGHT  PART  ICLES 
t  fin\ ) 

i 

,  J.  (c>  ((: 

<7.22iHl 

acetone  WASHINGS  (Probe,  Front 

H«U  F/lf<*r) 

//  6  0 

BACK  HALF  (It  neettetl) 

] 

Total  Weight  of  Porticulotos  Collected 

,0  (  3  So  - 

11. 

WATER 

r  INAL  WEIGHT 
^/*m> 


2^2..  a: 


210, 


INITIAL  WEIGHT 


200  0 


200  0, 


i 

1  IMPINGER  3 

0-0 

00 

ij.s  (t- 

IMPINGER  4  rS/iice  Oel) 

20  J  L 

220.0  i 

\ 

7  Z 

Totol  Weight  of  Woter 

Collected 

2- 

Oases  (Un- 


AN  AL  YSIS 
3 


vot  s  noo%  •  %  CO2  -  %  Oj .  %  CO) 
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AMD 


roRM 
EEB  BA 


PARTICULATE  SAMPLING  DATA  SHEET 


30 


OEHL 


XROfl  •« 

'r  j’ 

RUN  NUNEEP 

1 . RREP 

f>\\U 

NETEP  BOX  'r 

fir 

tELTP  N' 

pi:‘, 

ESP  FPE5:.  ■• 

NETEP  V'j;.  ■■' 

P'--. 

»^TF'  "^EH^  ^'' 

7f .  hhpiO 

(■■ 

•.  OINEP  iuE 

PENC'VEf  EE'^OfE 

Iip!  oNE  NE-:-  ■ 

?tst:i;  HON  in  ■ 

fr 

ETPCt  TE"P. 

'.  ■4i.‘! 

HL.  KflTEf  ■' 

■;  CO  I"" 

t'.S 

•■j. 

Wh'-:  =":?.. 

c.np^  =':*'=  ■ 

4.^7'' 

C'!t 

7!«r  f»:>,  ^ 

X4 ,  i-'tkiyO 

wo::l.e  ['>  '■ 

p.'* 

,-T,  'tpL  • 

7r  ,  «‘Hi;i' 

P'i' 

,  vfi.  •  ■■[  ■■  ■-. 

■Tf  -Ct:  ■=  ?' 

■  ■r 

■, 

«-r_  V  ' 

*.c 

'.  =  CC.* 

c 

>:'  'P'  ^ 

irj_  i,"  ,;e:  ^ 

- 

,,-  CZ 

32 


VISIBLE  EMISSION  OBSERVATION  FORM  ® 


STREET  ADDRESS 


CITY 

jlo  nifi 


PHONE  (KEY  CONTACT) 


SOURCE  ID  NUMBER 

Ca/>-SS.  tVnQPC/KC^r^iF/C'/. 


PROCESS  EQUIPMENT 

Z-j-rmfL  iNCiNntZfynrz 


CONTROL  EQUIPMENT 

HCN£. 


OPERATING  MODE 


OPERATING  MODE 


DESCRIBE  EMISSION  POINT 

srjuu.  3r~'OD  3  7??cA  a,  I  r/i 


U 


-piYLc  i 


HEIGHT  ABOVE  GROUND  LEVEL 


DISTANCE  FROM  OBSERVER 
Start  JZjO  Ertd 


IhC-hl. 


HEIGHT  RELATIVE  TO  OBSERVER 
Start  ^  ^  End 


DIRECTION  FROM  OBSERVER 
Start  //  fv  End 


DESCRIBE  EMISSIONS  Cr /)c  'Tf 

Start  Hf.DT' W^h'/it  End  / 


EMISSION  COLOR  IF  WATER  DROPLET  PLUME 

Start  fyCH(-  End  i/  Attached  □  - 


POINT  IN  THE  PLUME  AT  WHICH  OPACITY  WAS  DETERMINED 
Start  ‘^7f)C'-h  End  t/' 


DESCRIBE  PLUME^BACKGROUNO  C -rtVL  P-C 

KP-f^P  /l6'/7-rtr.r  ■o/rt-T' 

Start  '  End  iX' 


BACKGROUND  COLOR 
Start  End 


WIND  SPEED 

Sun  3  End 


SKY  CONDITIONS 
Start  End 


WIND  DIRECTION 
Start  W/  End 


WET  BULB  TEMP  RH.  percant 


SOURCE  LAYOUT  SKETCH 


Draw  North  Arrow 


Emission  Point 


\SEC 

MIN  N 

D 

15 

30 

1 

la 

0 

o 

2 

HI 

o 

o 

3 

0 

Cp 

o 

\o 

4 

0 

o 

O 

m 

S 

o 

0 

o 

6 

GH 

0 

o 

0 

7 

o 

0 

ISIRI 

6 

0 

0 

0 

o 

o 

o 

o 

0 

10 

m 

o 

o 

m 

11 

O 

1? 

1 

0 

mrara 

13 

0 

Bara 

14 

c 
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0 

o 

15 

o 

c 

c 

o 

16 

O 

o 

o 

o 

17 

o 

o 

0 

o 

18 

o 

mam 

o 

19 

maaia 

20 

m 

0 

m 

o 

21 

O 

rarai 

c 

22 

O 

o 

O 

o 

23 

BBBilHI 

c 

24 

m 

o 

0 

25 

C 

o 

0 

26 

o 

o 

o 

27 

o 

mm 

28 

m 

O 

f  ^ 

L- 

29 

0 

0 

O 

ra 

30 

nea 

c 

OBSERVER’S  NAME  (PRINp^ 


5  r79C/L  L*  /ts  /ti^A'.  /r 


fY  Y 


CP  s rr9c/^rK^j~'. 


c  L  ^ A/  r 


ft  i 


ObsarvaTs  Pojition 


I 


lurC-)  (t 

pfcpL)\  ! 

Sz/iC/c  rS  U'i  7' 

RfC  ■  1 

r^c  r. 

Cjijh 

ur  f . 

AIR  POLLUTION  PARTICULATE  ANALYTICAL  DATA 


RUN  NUMBER 


BUiLOtNG  NUMBER 

h'lCrne/'Jrcrt 


SOURCE  NUMBER 


NUMBER 

l^cJe^  CA1-130-HX 


PARTICULATES 


FINAL  WEIGHT 

(gm) 


.A70 


INITIAL  WEIGHT 

(gm) 


WEIGHT  PARTICLES 
<gm) 


ACETONE  WASHINGS  (Probe,  Fror\t 
Halt  Filter) 


BACK  half  (H  needed) 


T'^tul  W«i9ht  of  Porficulota*  Collected 


water 


m.iA95  .  v//  3 


^(£•03/ 


ITEM  ' 

FINAL  WEIGHT 
(gm) 

1 

IMPINGER  1  (H30} 

1 

2-95'.  (i 

WEIGHT  WATER 


VOL  %  N2 


Vel  %H2*  (100%  •  %  CO2  .  %  O2  -  %  CO) 


651  REPLACES  OEHL  20,  MAY  78.  WHICH  IS  OBSOLETE. 
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AMD 


FORM 
FE0  64 


PARTICULATE  SAMPLING  DATA  SHEET 


E  SAMPLING  DATA  SHEET 


Kjtcvx  ^2- 


i:-.  ;■ 


38 


I  company  name 

(Ml 

STREET  A00flv-J3 


Kon^f^ _ 

PHONE  (KEY  CONTACT) 


VISIBLE  EMISSION  OBSERVATION  FORM 

observation  DATE 

2z  S/'c/^r-s  r 

\SEC  I  I 

\  0  15  3( 


No. 


START  TIME 

ll2JJ 


END  TIME 

]\'^V 


STATE  ZIP 

/V/ _ 

SOURCE  ID  NUMBER 

Cu^^.kjmfTiHaNfrjHVF 


_o _ o  a  O 

O  O  O  O 

o  n  n  o 

D  5' :C  ^ 


PROCESS  EQUIPMENT 

^  snfcrC ! rF 

CONTROL  EQUIPMENT 


DESCRIBE  EMISSION  POINT 

t  •-T  /  ~“  F 


OPERATING  MODE 

5 

S' 

OPERATING  MODE 

6 

5^ 

(f 

s 

7 

O 

o 

o 

B 

0 

D 

o 

COMMENTS 

Zoo  il-t 

JCFF 

iHCkf'F  ^.^TTryfy/TTL/c- 
^  K.'nr. 

^i-VZ  RppfUH  lod- 

Tic,(k)f'Ci'fit , 


^EIGHT  ABOVE  GROUND  LEVEL  HEIGHT  RELATIVE  TO  OBSERVER 

2’-^‘ _ Sun  2-'^  ‘  End  _ 

DISTANCE  FROM  OBSERVER  DIRECTION  FROM  OBSERVER 

Start  /OO  End  Start  End 


HEIGHT  ABOVE  GROUND  LEVEL 

DISTANCE  FROM  OBSERVER 

Start  /  D  0  Ertd 


I  DESCRIBE  EMISSIONS  -y.^,  ,  i-Ll/ ,  lV— Dl^  l/F)4/ Z-Z/Ttyf  -  H  C> 

tLr  ■L.<  .-y  8-/t?'. 

I  surt  UJ l> vy 

I  EMISSION  COLOR  ,  IF  WATER  DROPLET  PLUME 

I  Sfart  End  ^  Anached  O  ^  /  f}  Detached  O 


POINT  IN  THE  PLUME  AT  WHICH  OPACITY  WAS  D6TERMIN6C 

siart  <r '  s  _ 

i  DESCRIBE  PLUME  BACKGROUND 

e.  -  S l-^y  ■ 

Start _ / _ End _ 

'  BACKGROUND  COLOR  T  SKY  CONDITIONS”  _ 

,  ,  ,  /  Cv  / 

Start  Lrtlth-I  End  v  Start  End 


I  Start  End 

f  Y/IND  SPEED 
Start  S  End 

AMBIENT  TEMP 
Start  c(—  End 


Sun 

Wind  — rw 


Start _ 

WIND  DIRECTION 
Start  i\y 
WET  BULB  TEMP 


SOURCE  LAYOUT  SKETCH 


_ ^.c  ra/  r'*/ Cj  l.^i ~ 

N' 


j(J-^ 

("L‘,1  o‘' 


misston  Point 


^  140* 

Sun  Location  Line 


Obsarvar's  Positron 


ADDITIONAL  INFORMATION 

\F0fil,  '  /V(J  2  F^KL.  O/L- 


O  0  o 


0  o  o 


c  c 

_ 0 

O  O 


RH.  percent 


Draw  North  Arrow  ] 


\o 

o 

0 

o 

0 

0 

0 

o 

D 

o 

o 

0 

o 

0 

o 

o 

o 

o 

0 

o 

o 

0 

_a_ 

o 

c; 

o 

0 

d 

o 

o 

o 

o 

0 

Ll 

o 

o 

O  O  \Srf)CKi>  I  c/v/ tvFF  1 5 


OF  Sr?9CA.  tF  ST-^ 

2/S 

Fttu  ss/^/y  ^ _ 

^/E/7)/?//vX'r^  FT/F 


OBSERVER  S  NAME  (PRINT) 
OBSERVER'S  SIGNATURE  . 


DATE 


^fioANiZATiON  nfZlFFTff^ 

^DFoKHt-/£Fa  dtiw/li  ^ 

CERTIFIED  BY  ^  DATE 

c£>,^v^ui^fiFp\  /h  5FyrYi 


CONTINUED  ON  VEO  FORM  NUMBER 
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AIR  POLLUTION  PARTICULATE  ANALYTICAL  DATA 


RUN  NUMBER 


acetone  washings  fProbe,  Fronf 
Halt  FiUat) 


BACK  HALF  (It  naadad) 


IMPINGER  I  (H20) 


IMPINGER  2  (H20) 


IMPINGER  3  (Dry) 


IMPINGER  4  ('5/l/ca  Cal) 


VOL  ^  CO2 


E  NUMBER 

tiode\  C4T-150-HX' 


PARTICULATES 


FINAL  WEIGHT 

(am) 


INITIAL  WEIGHT 
(am) 


WEIGHT  PARTICLES 
(am) 


101* 


Tofol  Weight  ol  Perticuiotet  Collected 


WATER 


FINAL  WEIGHT 

(am) 


INITIAL  WEIGHT 
<6fr\) 


WEIGHT  WATER 
(gm) 


1(00. 


2^0.0 

1 

100.(0 

^  '  to 

Te^3i  Weight  of  Woter 

CoUectod 

.^S  '  C:> 

ANALYSIS 

1 

ANALYSIS  1 

2 

ANALYSIS 

3 

<I,L> 

^,0 

ANALYSIS 

4 


Vel  %  N3  >  (100%  .  %  CO}  .  %  0}  -  %  CO) 


AMO  FEB^iA  651  REPLACES  OEHL  20.  MAY  78,  WHICH  IS  OBSOLETE. 


XPOH  -BETS 

RUN  NUHBER 

3.0H0rt 

P!>. 

KETEP  BOX 

v:' 

1.0r?0 

Pl>, 

CELTS  h'' 

.  tlBw 

P‘;^: 

RQP  PEE'i  f. 

pm. 

flETEP  VOL 

?1 . 30"O 

pilh 

PTP  'EIP 

77.4000 

p’^.. 

PEHOVEII  be;' 

DRY  CP?  Ht'EP  ^ 


pii.. 


CTQTir  wijw  I'i  ■ 

-.flSljiM  t! '. 

STMik  Ttrfr. 

irk?M  c-'' , 

HL.  WTEP  - 


m  kT  OTHrp-' 

N-d 


'••yRT  p'-.T? 


4 , 4Pmi,*i 


.•4 ,  PPmP 


h:::.'  :•:» 


■’»  :iw  >>'  ■• 


t  '/o:_  (Tip  :Tf.  r  :•:/-■ 
■:’>  :■??:  pi'-,  r 
V.V_  .'.-j,  :  '  _ 

*'.L  ~  ^ * 

'.  ►‘i'ROCEf’  = 

"OL  yy  Dpv  = 

.*";i  ii'  -- 

ETPCk  ARE-  = 

:TPC^  S'-r  =  4  s-i. 

•  I'tsyv  r?r‘^»'  =  ;  :■  ■ 

•.  i^oMCv:-:  =  ■■  ; 


j^OL^  ^3 


yf}^‘ 


*r;-?- 


Vj-;^  t’;  • 

■ypa  ?>■-?"  ' 
1 . 

I  ■ 

vj.'J  «  ■  f  ,  ■ 


«-rir  .  • 
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PARTICULATE  SAMPLING  DATA  SHEET 

ROSS  SECTION  EQUATIONS  |  AMBIENT  TemP 


OEHL 


PARTICULATE  SAMPLING  DATA  SHEET 
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VISIBLE  EMISSION  OBSERVATION  FORM 


COMPANY  NAME 


STREET  ADDRESS 


fL 


PHONE  (KEY  CONTACT) 


PROCESS  EQUIPMEMT 

2  ‘imCrfC  //vc<A//Vi^/7vC 


CONTHOL  EQUIPMENT 

/y  oNfC 


OPERATING  MODE 
3tJ0  ^ 


OPERATING  MODE 


DESCRIBE  EMISSION  POINT 


STHfiL.  3. S'  OO  Sn}c/-L  (^itU  (.(/urA/Crg/ 


HEIGHT  ABOVE  GROUND  LEVEL  HEIGHT  RELATIVE  TO  OBSERVER 

'2^^'  Start  ZlT  '  End 


DISTANCE  FROM  OBSERVER 
Start  /OO  End  t/ 


DIRECTION  FROM  OBSERVER 
S  i/ 

ftfart  Fnd 


DESCRIBE  EMtSStOI^ 

/_f  l.i(viS.H  vlWgt/—  ■ 

Start  End 


EMISSION  COLOR  , , 

x_r 

Start  End 


IF  WATER  DROPLET  PLUME 

Attachad  D  N  /n.  Deiachad  ( 


POINT  IN  THE  PLUME  AT  WHICH  OPACITY  WAS  DETERMINED 
Start  m  ' j'^t2c\n\  ^T7}c4tJcn<i 


DESCRIBE  PLUME  BACKGROUND  ^ 

cvnacyvrsr  -  NO 

Rtart  '  End 


Start _ 

BACKGROUND  COLOR 

^  6-r~iyi  ^ 

Start  '  En< 


Wi.,0  SPEFD 

Start  En< 


AMBIENT^MP 
Start  ^  (  En< 


End  _  _ 

SKY  CONDITIONS 
Start  End 


WIND  DIRECTION  / 

Start  v^4^r'  End 


WET  BULB  TEMP  RH,  percent 


SOURCE  LAYOUT  SKETCH 


Draw  North  Arrow 


QldC- 


Emission  PoinI 


jf>f)lZtUMCr  ^Or 


Observer's  Position 


Sun  Location  Lina 


ADDITIONAL  INFORMATION 

u/tl.  ’  Z  P(2CL^  o/  L 


cnfinavf’.  soo^ 


OBSERVATION  DATE 

iT/ 


\S£C 


15  30 


1 

o 

(0 

2 

<0 

_ 

iT 

3 

m 

O 

o 

4- 

B 

5" 

5 

B 

D 

END  TIME 

/Y/0 


COMMENTS 


$00  Hr  CH?fd6^ 


t  Piyr^/t^  ttmPOTt 


23  Q 


2^  O 


(9 

o 

0 

O 

o 

o 

0 

o  ‘ 

o 

o 

ii.'SAi  /  iOf$XO 


FC/l  ^fc  l^H^/NOXJZc  / 


DATE 

U 
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APPENDIX  E 


Calibration  Data 


(This  page  left  blank) 
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NOZZLE  CALIBRiLTION  DATA  FORM 

Wrii^ht  Var  Corson 


where : 


^D,  „  T  -  three  different  nozzles  diameters,  mm  (in.);  cacli 
'  '  '  diameter  must  be  within  (0.025  mm)  0.001  in. 

^  AD  =  maximum  difference  between  any  two  diameters,  nira  (in.), 
AD  <(0.10  mm)  0.004  in. 


D  ,  -  average  of  D,  ,  D^ ,  and  D.. . 

ciVy  X  /  o 


Quality  Assurance  Handbook  M5-2.6 
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METER  BOX  CALIBRATION  DATA  AND  CALCULATION  FORM 


Date  12-  JuA  68 

Barometric  pressure,  = 


setting 

(AH), 


in.  H^O 


i  Gas  volume  | 

Vet  test 

Dry  gas 

meter 

meter 

(V^). 

(V^). 

ft^ 

ft^ 

5 

4.M 

5 

10 

i3U 

10 

‘^■^55 

10 

‘1-^ia 

1  10.1 

1510 

(English  units) 

Heter  box  number  ^QlQ 

_ Temperature _ 

Bt  test  Dry  gas  meter 
meter  Inlet  Outlet  Avg  Time 

min 

53fe 


NuTf^ 


AH9 

in^O 


5V<:.5 


53^ 


3^3  lf.3  \  1.01^?. 008 


nMi5,5\/-^g2}B^ono 


V  5ii5  r.t5585  553.5ia5  /.DVol^.oel 


.5  \Z%}5yctl5^.5\55l5\lh^  hOdI  \B-J0? 


5^i3|rg  \/^^Bzbj38 


Avg  I.O17\z.0l0 


*  If  there  is  only  one  thermometer  on  the  dry  gas  meter,  record  the  temperature 


under  t^. 


Quality  Assurance  Handbook  M4-2.3A  (front  side) 
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